ABSTRACT A more detailed analysis of material from the 20-year follow-up of men in the Rhondda Fach confirms the similarity between the Standardised Mortality Ratios (SMRs) of miners and exminers with radiological categories 0, 1, 2, 3 and A (120.3, 116-5, 119-0, 115-7, and 120-1 (Cochrane et al., 1952) . The interval has been used to re-check our data and continue the analysis. This paper, in addition to presenting the previous results slightly altered by the checking, adds mortality rates by specific cause of death, a separate analysis of the fate of miners in 1950-51 compared with ex-miners in the Rhondda Fach in 1950-51, and a comparison with the results of the Leigh survey (Cochrane and Moore, 1978) .
In 1973 one of us (ALC) published the preliminary results of a 20-year follow-up of the men living in the Rhondda Fach who had been examined in 1950-51 (Cochrane et al., 1952) . The interval has been used to re-check our data and continue the analysis. This paper, in addition to presenting the previous results slightly altered by the checking, adds mortality rates by specific cause of death, a separate analysis of the fate of miners in 1950-51 compared with ex-miners in the Rhondda Fach in 1950-51, and a comparison with the results of the Leigh survey (Cochrane and Moore, 1978) .
Materials and methods
The population has previously been described on several occasions (Cochrane et al., 1952; Cochrane et al., 1964; Cochrane, 1973) . It consists essentially of a mining community, the Rhondda Fach, first examined in 1950-51 and followed up for 20 years. The population used here differs from that used by Cochrane et al. in 1964 by the addition to the radiographed population of 32 miners and exminers, for whom further evidence of their radiological categories became available. The population also differs in many trivial ways from that described by Cochrane in 1973 because of the checks carried out and modifications introduced. These included: (a) an intensive search for duplicates; (b) a comparison of dates of birth on death certificates and on the cards at the time of the survey; (c) a check on all the data transcribed from the Registrar General's Annual Reviews for the purpose of calculating expected deaths. In addition, a detailed comparison of the dates on the individual radiographs and the dates of death led to the exclusion of a few deaths as they had occurred shortly after the 20-year interval. We also checked the methods of making the specific causes of death comparable in spite of the changes in the International Classification of Diseases (ICD) categories. We decided that it was unrealistic to continue to omit deaths caused by colliery accidents in a 20-year follow-up as we had done previously. (1964) .
The expected numbers of deaths used in the determination of SMRs were calculated from the Registrar General's annual Statistical Reviews of England and Wales. As the present study is protracted the changing age structure of the population must be taken into account in the calculation of expected numbers of deaths: after a year, a man initially aged 20 will be subject to the death rate affecting a 21-year-old. The Registrar General gives death rates for five-year age groups only, and thus it is necessary to estimate the rates affecting intermediate ages. A weighted average of corresponding five-year age group values is used; details may be found and Cochrane et al. (1964) . Tables 1-4 are the corrected versions of those (Campbell, personal communication, 1969) . A more conventional approach to survival is illustrated in Table 8 shows the SMRs for all causes of deaths Curry (1973) was the argument that miners with progressive massive fibrosis (PMF) left mining, sacrificing their wealth to save their health and prolong their lives. He is probably correct in thinking that those who leave mining are, on average, more disabled than those who remain in that occupation, but incorrect in thinking that leaving mining will reduce the rate of progression of A shadows. All the evidence suggests that the rate of progression of A shadows is independent of leaving mining (Davies et al., 1949; Cochrane and Carpenter, 1956; Cochrane et al., 1961b) . Apart from this, he concentrates his attack on the maverick values for A shadows in the age group 55-64. This is of some interest as, on the basis of the literature, we would have expected a lower survival rate in the younger As, because the evidence suggests that A shadows increase in area in this group and thus progress to category B and C faster than they do in older men (Cochrane et al., 1961b) . We were, therefore, surprised by this high survival value in the younger men and the low value in the 55-64 age group. If one assumes an expected SMR of 120 ( (Higgins et al., 1968; Ortmeyer et al., 1974; Cochrane and Moore, 1978) and we know of no evidence to the contrary. It seems very unlikely that a combination of a lower survival rate of simple pneumoconiosis could be concealed by an odd combination of selection into and within coal-mining and selective migration of ex-miners out of the defined areas before the cross-sectional surveys in four such different regions (Rhondda Fach, Leigh, Staveley, and the Appalachians, USA).
Results

SURVIVAL RATES
Our preliminary suggestion that the survival rate of those with category A was similar to that of category 0 is fully confirmed by the SMR for those aged 25-74. It is also identical with our previous conclusion (Cochrane et al., 1961a) . We still find this surprising, as some men with A shadows are known to progress fairly rapidly to death. The simplest explanation would be a compensating low mortality for some other disease. The low SMRs for A shadows for ischaemic heart disease (86 7) and for other circulatory diseases (100-9), compared with those for simple pneumoconiosis and (1218) suggest that this may account for part of the difference. Possibly the clinical Canute was failing to distinguish between specific mortality and mortality from all causes! As regards specific mortality, our findings about cancer of the lung do not give any support to the idea of coal dust exposure having the protective effect that others have suggested (Goldman, 1965) . We have also analysed this finding by individual radiological category without altering our opinion. The SMRs for cancer of the stomach are admittedly bizarre, but they give no support to the suggestion (Matolo et al., 1972 ) that exposure to dust is an aetiological factor. The difference between the SMRs of non-miners and men in category 0 is large, but there is little or no suggestion of death rates being related to category of pneumoconiosis (Table 6 ) except, of course, when one is dealing with pneumoconiosis as a specific cause of death. We have also examined the SMR for leukaemia. One of us (ALC) was, in the fifties, innocently responsible for the increased radiation to which this population was exposed. We are happy to report that, in the age range deaths from leukaemia were expected, but only five were observed.
The differences between the SMRs for those who were miners in 1950-51 and those who were ex-miners are of interest. Unfortunately, we do not know why miners leave mining. In our population, some left because they were certified as having pneumoconiosis before 1948; some probably left because they didn't like the life; others left because they were disabled: it is probably the latter group that causes the difference in SMR between those who were miners and ex-miners in 1950-51. Although the differences are somewhat smaller than we expected, they do suggest that a definite bias is introduced by using follow-up studies of working miners compared with those of communities containing both miners and ex-miners.
The real unsolved mystery about the Rhondda Fach is apparent in Table 9 . The survival rates for the non-miners are similar in the two areas but those for miners and ex-miners, when standardised for category, show remarkable differences. It is clearly of the greatest importance to establish which of these represents the norm and which the exception. Additional information about this will be available when (and if) we complete the 20-year follow-up at Staveley. We believe, on the basis of the nine-year follow-up (Higgins et al., 1968 ) that it will be similar to that of Leigh, and we are therefore concentrating on hypotheses which might explain the aberrant position of the Rhondda Fach. The only hypothesis put forward so far to explain this (Cochrane and Higgins, 1961) is that the high migration rates out of the Rhondda in the 1920s and 1930s may have led to a residual population
